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KOIZUMI TAKEO 

(54) LUBRICATING OIL COMPOSITION FOR DIESEL ENGINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the subject composition excellent in abrasion 
resistance, cleanness, heat resistance and oxidation stability, and considerably 
lengthened in service life, by incorporating a lubricating base oil with a combination of 
alkaline earth metal-based cleaning agents each having specific total base number in 
specified proportions. 

SOLUTION: This composition is obtained by incorporating a lubricating base oil 5-40 
mm2/s in dynamic viscosity at 100° C with (A) 0.1-2.5 wt.%, in terms of alkaline 
earth metal concentration, of an alkaline earth metal salicylate 60-220 mgKOH/g in 
total base number determined by the perchloric acid method (hereafter, abbreviated 
as total base number) and (B) 0.01-1 wt.%, in terms of alkaline earth metal 
concentration, of (1) an alkaline earth metal salicylate >220 mgKOH/g but <400 
mgKOH/g in total base number and/or (2) an alkaline earth metal sulfonate 20-200 
mgKOH/g in total base number. Furthermore, incorporation of an alkaline earth metal 
phenate 100-450 mgKOH/g in total base number in this composition improves, in 
particular, seizing-proof performance of this composition, therefore being favorable. 
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(7) 



tt^%tj)jk?&Cl'ffiX%Z>c Stfc. ^fteWS^IByf ^ft»m. ^t*r 

ttSsstefi^iiiu. r- | L.^'j±®&jp^^ fel -1 8©:t>;^i<> 
[ 0 0 * 0 ] *£ffi©r < — b'JUx>^>^agiafeSI.^ 
»s£» < 1 > . flj» (2 > feJ:yf3faKJ:0fi!tfl' 

6K 7 JH>- 5 f^ncitii-j 

[004 I ] *«Wt?^57Airi*Clt<BI^ 5 K4 
t/CW, jy.T©-«SH <1>T* K,« 

W6ft& 0 ccci»^**iK>Biti.t:iaMi. mm, 

*>K, y + cow:/* 

NECHsCHsNHJbCHeCHa 



o 



[ 0 0 4 2] 
[<tl] 

o 

^^NrcHjCHaMHJoH -K* < I ) 

0 

[ 0 0 4 3] 
UtZ] 

0 



[0 04 4] 5&t", R- . R» fcJtyR' till— CfeM 

<f •> -c c » r <fc < , %c*m*s. 5 0 0 - 5 0 0 0 , t? 
4 L < i*9 0 0-3 5 0 0©T Jb+A-SXtir^^-Jl 
S. S7 a L < 'J ^-A-Stt £©# 'J Tbir-)\,& 

C ^ * 'J 7 5 > i l/C«t>* * U > h >) T 5 h 

[ 0 0 4 5 ] *^0f < — e^*>y>«w»tt«flJi 
*c7. | i'i'-^cii<^-i' 5 r&$fti"r&si#©gwa 

0 . 0 0 5 ISW1, * < ii 0 . 0 1 f?£%fc!± 40 
2f¥fi%tlT, *f*b <!*(). lffi 

[ 0 0 4 6 ] *^©r v --(r ,.i,x>^>^psli4^ 
i?«s£3 { 1 > . (2 > feJ;o'S§tcj:iis£^ 

{ 3 ) <V&Xi+%tj:3$±fr&tf£$ : -£-T&t i <j > -z-$ > 2 > 
ffi. $ & iC T )l >r~ )l 2 a i^x x )\> tr £ >7 

i(Dx ^ y- jl. fe J: y / * fe ij j_ - 
r A ?:SW^ * C i K J: ^ -C»Jh»ttlSft $ &K6»« 

[0 04 7] CCra^7*^-Jl'3^i?Kxx?-jl;4 50 



HIW& (8) 

t/C«, jH*-? b >»iC (STiSj^jBB 0 0 - 2 0 0 

v f It, y T'? > tSlS S 'C#flJt Oft:* 'J 

to t u 2>> ii -fe - g > -c#flS s t» * * y t u- > 

y l» 3 - Tff 6ft 6 X- ^ T, * / S fc 

ii^giS#^|, o *fcv*t'* >7^t.^x-^^.'L-i 
0-C^'.T©-S§^ <3) tS*ftei©#i(f6n 

[ 0 0 4 8] 
[it 3] 

^CXXHeOCOR 4 



[ 0 0 4 9] 5S4i, R 1 ktmM 12-18 ©7*+^ 
[0 05 0] *lix--r*©H^4U'Cii:, *ijr^ 

Sft. wt^.*i^yij2-^/r 
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(8) 11-80771 

13 14 

kSfrx-rfr. #>)**->x.*-{syy>)zi~>\,* : /T * [0052] ^ R ! tivtmci 2-1 8©7;M^ 

* ->x. * u > y ij 2 - ji,* ^ r ju +;i-x-- r bxit >yi)3-){,*:S7 >) -^x--? u r tifcnr ©-as 

[ 0 0 5 1] [ 0 0 5 3 ] 

[ft4] [It5] 

R 5 0(CH2CH 2 0)eH -tt«C4) *io 



OtChfeCHsOldH HRSUS) 

[ o 0 54]S4>, R 5 t*Ht£«: 9 - 1 2 ©T JUS Si^oe^J'C-;? £;M£<$ i L/C iWUTOHKz? 

8. K r VjHJ *HW iE>t%. d ii 2 - 1 0 , 6? * b < It [0 055] 
3-7©giSt-C&& 0 S/ctf 'J* + i'A*U>-# >J*X [Ib6] 
CHa 

HO(CH 2 CH 8 O).-(CHCH20)f-(CH«CH2O),H 

(6) 

[ 0 0 5 6 ] e I* 2 - 1 0 €>Mm , f (S 5 - 5 * * 7 l-O (1*1?! i U 'C l*JS(T«>-*B( (7)X* 
0. B*t,<«i 5-4 0CW*. 81*2-^1 0©S ^^WHfifiJ, 
ff^neft^U e + f 4 Efl*2 0-7 0, J?S (./< [0057] 
iil 5-6 0'C&4. S*7.'l^Uoy7 5 >©*>):*★ [It7] 

CH 3 CHs 

H(OCH8Cte)h<0CHCHd K r ^CHaCHOMCHsCHaO^H 
N-R-N 

|-|(OCM 2 CH 2 ii{OCHCH z )k' N {CH 2 CH0MCHzCH*0WH 
CH* CHi 



[ 0 0 5 8 ]5S4>, R : i*K5sS2 4 / c |*3 fl>7** u 
>g-C* 0 , if u >SS ftiiiv Pfi/ ymmih 
n. «KX*bOfi#S?£U'c *&. 6, !. j , 

va>rfcj:<. i o-2i)<z>SS€&y. *fc. h + 
i . j + k, l + mfcJ:tJ<n + p i«ftt-ti3 OWTr- 
T. l ^b>y7^>©*'J*t^7.'l'^L->ttiaA 

0, CH2OCOR 8 



— MS <7> 

Al^t^^S 1 (j (j 0 -6 0 0 0 . tf « U < i* 1 5 
0 0 - 4 0 0 0 t?*4Ci *'.SS* U>, a fc # L» i- 

x ? u > y jl- tr £ >7 ;u * * j- x ~t>i t u xmuro- 

[ 0 0 5 9 ] 
[ft 8] 



(XCHaCHaOkH 
OiCHsiCHaOSrH 



[ 0 0 6 0 ] 3:4 s , R J fei^St 12-1 8<D7>1*.<1 

jt?J t si«-n'ett2-2 0©^*^-r„ 



[ 0 061] *^©f < — fe-jux^^ >mwmmzi& 
^©swsti. mftmsm±&&miux. o. o 
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[ 0 0 6 2] %.?m 



S S 
R 9 0-P-S-Zn-S-P-OR ,a -*W 



[ 0 0 6 3] 
[<b9] 



I 

OR 10 



OR" 



[0 06 4]^, R' . R 3 \ R'M^O'R"^ 3D 

m. 8©Sfbk^a*^t/x^*. c© 

R s . R'\ R"i3J:iyR M V*sn4J!f«fc*«*4t/ 

S. !i-7Pf*l, -/V^DtMi, n-y^us, 
•iVrffJUS. s e c -7'? JUS, terl -7'?jU 

s. «.£fei*^©^>?jus, eseafciwfe^ 

*f*S, ***fettJH*©^?-*Jt, riuft*fci£9 
ft©* i>*'Ug. fiij^ft&^^-JUS, gSfiSfc 20 

JUS. **afc«9tt©?-h?^t/*M, *MSfcli£ 

s. nmsfcts^tt^^f^^jus. imn«^»9tt 

©* £ * ?l'A,&tt £0&fflk 1 - ] 8 ©T JU* AS ; 
fei£5H*©yr ~JUg, lift* fcl*iW*©^>? 

£A£*d*£ft©/4-jug. gijNs&i2<m©?-te-.'U 30 
s. ttii.sfc^^w^v^'-fe-jug. gLan*fc«»«L 

©Ki^-te-JUg. gg,Sfc«^.©h I'r-b^g, it 
i«*ii5m©?h ^r-te^'US, esS*fclt»ft©-! 
> * r-b - JUS . -fe ~ >US, 

ass * & mm-^ y * ~ jus. g$i * fct**m«> 

* * ir r Hz x*B& 4-©S«» 4 - } 8 ©7 JUi-- jU 

Si ^p^i^jUS, s^p^+^jus, i-^n^v" 

* ASw £©^f?5 - 7 © v £ 0 + JUS ; > *JU 
i/^D^>*jUg, i^'^jUV^P^>*iUS i±XV> 
tMm<*&St?> , ^'?JUx*jUi^a^>f ;US 40 

<£T©^iste#££t*> , iJj.f j^>i>p-o*ju 
S<±T©fci£iS!*&*:St?> , y^i^o^tvH. 
S. t>y*-Jtf ^D^*f*S {^CtfDWfiMifMrd 
tf> . jt ^jUxf jUi^n-vH-MUS (^TCllie 
#*S£f) , ^x*jUS^n^*V;Ug (£T©wIfl 
fifi^fcf) . >*jUVifn^v"*jUg, i>M?>H/!? 
c-\:/*iU8 (4T©Plt#tgtO , >>?jUx* 
i'j- c 7'*jia T - fsjgi r r t^ac, i 
*jUi^D^^jus <£-c©#j£gtt#££ i £?> tit 
©^Jfj&e-i i©rju* jut/^arju^juSi ^/=. 50 



jug. fy*>vmut:<y>7')^ MJjus<±r© 

W&Htt#*3&} , *f 'M* {£-C©$i£fltt#2: 
#t»> , x*JU7*J=.jUg (^©mialpfi&^g 
tf> . &iiN.£fci*$ft©'7"Pt*jU'7x^jUS (±'C©t# 
jfiBte#£3t?> , i£$*/di3*©7'^JU7*^JUS 
(±-C©#iS^14**^Sto , e^,S5 t cii^©-N>* 
jU7*-jUS <±T©#&im<*&3t?> , it^feii: 

t» . ^^^^©^^'U^-jUS {±-c©t# 
i&£lSl#«:£& > , fcti^ft© * * JU7 * x ..U 

S <lsr<t>#fi*tt**g<y> , IMSfcittHto.'- 
jU?x-jUS <±T©t§apf*#S:St»> , fi^Sfei* 

^g©fvjU7 *xjus <^r©^mii*ist?> 

ftSlS ?it*^t*©"5 >f i-JU-7 *x;Ug (^r©wSp 
te(4^^t!>> . itil.Sfc^^WK^i-JUv^xjUS 

{$.xmm\<km&t» tfi-©ft*«i7-i s©# 

TJU+JUTU-JUS ; ^>^JUS, 7 AXjUxf JUS, 
v * ^jUvo t-jUS < 7P fjUS©»14tt:*S& > , 7 
.-'i^'is • Mg ^'ii(tLai , - x-'U 

^>^JUS (^>*JUS©Pt*<$*§t»> , 7^JK 

+ ^jUS JUS©|!14#:*a&) W £©$!£& 7 

- 1 2©^r i» -jur jut jus^i-",o.^tf e>n^, 
[ 0 0 6 5 ] stfc, ±ia©7 ju+ jug^r ju t-^jus 

>yij-©rju* jus^7JUi--jugx-tj;< . 5Soc 

T JU + JUS^7 JU i>- Ji jUg'C «> JU \ 
[0 06 6] Ctl6©+-C*, ^(C R* , R». R» 
fc«fctf R" t«3n-6«ft*SSi U-Ci*, .^(g^fi 

ii^fett©, KKttl - 1 8©7JU*;US^SfS 
[ 0 0 6 7] S fc^ f it . V» W Ka * jU b' 
Jl/t>?*'J>BS6it,-C. H»35(9) -C'SS^&P 
w£m£&WT* 2!§y±©^M Kp^jjU t'jU^ 
'J >|£ffiiS©. 0SOiKd«ld6Ji^« C 4 b-C*4© 

[0 06 8] t-'J^-Y Ks3*JUb-JU^^^'J>^stS<i.L 
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m i i i 



i 0 7 7 1 



17 



V a b'.>[> >^s§fi, y^V:f*Ay?ty > 

iifS, i>-se 'j y- « 

e c -^>*Ay**U>§Mi&, l5-n-^*i.-JH> 
* =1* L» >^MS . i'-sec-^^ yAy * * ij ym& 
IS y - n - t ? * -'L' v : 'f t 'J :>E5S;fi , : : - 2 ~ x * 

>mm%, l>- n - Kr yAy l> y v 

i- ij a y ? * 'j >mm&> tezzfctiumi swj 
[ o 0 6 9] if%m<j>? i —tin* j-^vsmffi&i&mm 

Kcy.'W Kco&At'Ay?:*>j >g£si&£;£*l|-f£i§ 

*wrco. oiiaxyi, cM!i><iio. oasta 

1 5 BfittfclT-C* 4 C £ #«* U >. 
[ 0 0 7 0 ] *SWr < -^x>y>^$s^l.$ 
#K*SM> ( 1 > . (2 ) feJ:»"f*fgitcj: 0s£3 

m®tm>>£2*&mt l-caxmemw-co . 0 0 5 

M). 2ft£%. xA^A^tf/Sfdi^M-rA 

6wnuua«ij&s«at« £ o-c 0 . 0 5 - 1 hk, 

W 6 1 AC !» W K P *7 A tr Ay * * l» L» >i* 

StftPVO . 0 1 ■*- 0 . 2 ga%^^T4 C iK <fc 

[ 0 0 7i] *?mv>r < -u>\,x.z>v>mmimm 

#K* . *ft S f*'C *> ~7w - *f A x > ts >ft 4 L/C «nfc 

vstowmmmmzm ** 

■tifcjfJ-C, -f — te'Ax >y 

(£13 &f 4 C £ AS? * 4, 13^-? h C £ *~C & 4 a*PK7> 
^sl^WUC^^ib-Cii^xi*. BftHSrjtM, ft 
<*»»fl.tJH B*aMSJ. JSJS«»giJ^©^ f -fe'.-l. 
x > y > jiSte^ ^ ^ - t 4 ~ ^ ^ ^ h 

[0 07 2] BSitteiHJi briiy * /^jftfc^c/^ 
SSS7^>^©H1fcte±S>l^lf6n. HffltUX 40 
it 4, 4 - >^u>t'x <2, 6-i ; -t er t-7 
*y--A, 4, 4-t'A<2, e-i'-tert-^f 
A? *y-A> . 4, 4-tf;M2->?-A6-ter 
t-?'*^^-,'!,) 2, 2 ->'?b>t'^ (4 - 
x?A-6 - t e f t -^j^i^-jH ,4,4- 
7? D t > t*3 < 3 - »> ? A- 6 - t e r t - 7'? A? 
*/-A) , 4. 4 - -Y V f U fc'X (2. 6- 
^- t e r t * s~>\,) . 2, 2->fu> 
(4 ->'?M--6 -yx'l-v , 2. 2- 

^ V 7'* U f > f A < 4 . 6 - io? ? fly x S-)l>) , 50 



2. 2-^'*b>b'X {4-^'*. l b-6-i-'i'C('\^i'- 
W^-.i) . 2, B-i'-ter t-^*A-4- 
^^^•7^/-^, 2, 6-y-tert-W-4 
-x^jL.v 2. 4-t>>'?A-6 - t e r t 
-?'M7i;- jt, 2, 6-y-ter t - 
**75y-p-?b'/-A, 2, 6-y-tert- 
7"? A- { N, N-yy**7 5 y>'?A7^y-A) , 
4. 4-**trx (3 — 6 - t e r t -7'* A 
7j7-jM 2, 2-f ttx {4->'?, l l-6- t 
ert-7 , f^7i7^), fx < *a-4 - 
t t e r t -y^A^i/A) XAv ^ 

K. fx (3, $-t>- t e r t -?'?A-4 - t KP 
+ ->^>^A> XA-7 w K. 2, 2 -y^tf-i'X*!.- 
> tr^ [ 3 ( 3 , 5-y-tert- 3'* A - 4 - b K 
Ot^s/-*) VPftl-H . MJr^A-3 

- (3, 5-i J - t e f t -7 , ^A-4-t Ko*V7 

i'*) 7 0 t't4 — h X 'J ^ 'J * A- f- V 7 

+X[3 - (3. 5-y-tert -7'*A-4-b p 
P * f 7 * x A > y P esl" * - M . 5T ? * f '^'A - 3 

- (3, 5-y-tert -7*A-4-fc 
*^A) 7Pf«- h=t£*^W'*Ci^-C#l>o 

[ 0 0 7 3] Sfc, Ssi^r 5 >XK(IMjhiK0Wt:fl 
iU'tii, 7ii,i-«- + 7*Jl7i/, rA*A7 

*^a- « *at 5 yrAtAyv *xAr 

N, N -y7ii*-p-3j;iU>y7!> 

[ 0 0 7 4] a«i&»|6]±fiiJ©Ji(*ffli UX \t. # 'J 

*7J"JI^K *»WV7-?U>. i*U>-^Pf 

[ 0 0 7 5 ] ^^^ih^U£ UX'itW^ ') >ix7?'K 

W6ft*. $Mmi b-ctt* y 7'f>y*t*A7 

[ 0 0 7 6] *^cr>r < -t'A/->y>§«« 
. ^±J^ ? (-b'.to y > ^; ^fl&flS^ r<-i: 
Ax>y >tt£'05a»jS4; UTTSf * U < ffi^^C 

[ 0 0 7 7] 

JftitfDT^a^. Strife J; EXhfcl^tc 

[0 07 8 ] i p. i ; ! [t mns 

fittfttt. A S T M D 4 1 7 - 8 2 < S/ * JUIMHHtt 
WHU) K*i»L/, ttfl. ! 8 0 0 rum, 3 0» 
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(11) tfH? 11 -8 0 7 7 1 

19 20 

iysuT<!>,iiiis, to£zmtstt&&&vmm%.wm *tt±tf, 3- 4*, 6. 1x37. 1x67. 6mm) 

o. wmuft. atfc, mtwimc^ixtts 0 k g t m .'U-;Ma&3 2 5'c, $s 1 q 0 *Cf. xy? 

<» ) l©n ew mode! fta0S»JtfflGWiR«: HRKCfc. i£P$*7ffi. a* J^Siix-r^cS 

js^c. s. Kjfto, mm., tfs ufc 2 ~ 

. 9 h * * - -?m rHT-20 [0081] < mtt&mm > &s&®mmm. 

! j xmmutc, lUWJKt*. it. ft^ffifljfttiMt$^gro (Indiana 

(P3S2 mm. flH4 mm. 3 0 0 mm) Stirring Oxidation Test, J 

5 i'JiKi^/P ■;■ ^CSfitfiS < 3 3 0 ' C> ICHm 10 i S K 2 5 14-3. 1 , WT. I SO T<L«? ) 

l, . C c> * ^ - ^rcSflflg 0 . 3 ! m L/h , &RB 1 (C*J»o rfft » . mm 2 5 0 m L . HMRfCflME ( >¥ 3 

H > > 1 ) HI- - • i ^ _ r i (iiM! issS @3 

* j. - y&^&x- r VC&?= t/ , ftii<j>??n&-.65?£ 0 . 6mm, £ 5 . 0x134. 8 mm) Sit 

m-mm^m mnuv) *i o£. me 1 6 5. 5 ■ cc ? 2 h^iis^ ttm&vtt&i&M 

xmwz o&t 1 > c<mz 1 - » ■ . 

HIH»g*ff«l/fc. [ 0 0 8 2] <$tefl 1 - 8 ) * I 4-U'tf*2 KiU«* 

[ 0 0 8 0] < .'L-2-t> i/j^p > it/fctfeff) 1 -8<7>r < --fe',^ joy >$<7>ftgSS?ffi 

ti. ^7*?tMttgj|«*« (25B19-4SH * ^S€glfoJ:y*2tc^'T 0 

^^■C^f ^ fc, IM&fttCi*. 0"4sr X h JH* [ 0 0 8 3] 





mm® 


t 




3 


4 


5 


6 










^WJ^H'Stn 70(3.01 *1 


0.852 


J K52 


0.612 


0.612 




0.612 








i3af<M~^BS2a»(3.8) *Z 
Oatl>*l'-i-TBS2SO(8,0) *4 


0.1$* 


» ,185 




0.172 


0.185 


O.ISi 




0.172 
0.S33 


(3) 


Ca7Sf-f-TBNSS6 *G 














isors 


*iiti#) 


--i^Hk-f % V *7 














0.03 
0.03 


£ to 




11,5 
21.1 


53.1 
23,1 


58.? 


60.8 
23.0 


59.2 
23,4 


01. 5 

22.8 


58.0 
23,0 


ffii)WS&©l 0 0V (iiiin 1 /!) 


(2.71 


12,50 


IS. (PS 


P 


12.89 


12.es 




12.83 


fetSafrB ( «C 1 »4 ) {bsKOB/3 > 


23. 8 


29.3 


30,1 


32.7 


•si.i 


S2.S 




32.5 


J«®0S^K® t 0 0'C (insp.Vs ) 


14. 46 




14. G5 


14 , 89 


14,80 




(5.78 


14 .S3 


1 (hid) 


a.M 

75 


0.43 
75 




SO 


0.36 
SO 






0.31 
35 




e.o 


8.5 




8.5 


8.0 




5.5 


8.5 


«*iva-*j-^« : 3-*?*«s£fl (rag) 


1.82.5 


9) .7 


101.2 




87.5 


35.3 


18B.8 


G3.5 


1 SOT 1 ft'BC C 1 0 O'O mWi t%> 

\&&m <ho 1 > mm c%> 


6.5 
56.3 


6.1 
56,6 


8.9 
54.! 


S.5 
55.8 


6.2 

«.o 


9.2 

55.0 




3.6 
SB .8 



[0 08 4] [*2] {^imS) 
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*i 6tmm*~ite> a -tvj-tyie- £ &m £ ft * mm &Utzcee>v.?rwi %v 
SfiS (JtSJt mu mm.T,m- in m \m , fjsiu,*, 

''M, u* •:. , n -e 'i • Si 

@tf <jis k 25»i, v,: m.& > tsmKWJs* A 

Sffi GlS !■ I 0 i 1 S*- ^ !H - &Itb3.*<, 

n> - sea ?ifan s *r" -/ ; iss m 1 i 

Sffi UiS K 2501, SStS=&&&) miosKOli/g* feBHtf.G, 

SSS-ikSi. v . - - ■ ' t .4,A|iii (j!S K 26t, t , 

iaiSSS®*} ssoositoa/so iEteifliiCagtS.igjg* 

SwWM-fc, (JIS K Mil, ZeiwtOH/fo 

SSJllgiiCaSS&agiSa 

n<* 8 — 7 



mi. s Ha .«jtasi*»;*«ag. 

RO-P-S-Si-S-P-OR 
OR OS 



[ o o 8 5 3 *1 j; 2*<b, i - 8 (of 4 ^-zts* >i>&mmm®m*fi<>tc. cm. m 

< i sod (cmm<t$mz, ^rtuonm*** fc. ss««r*34dj;£>-*4K*T 0 s/xjwugHutR 

«*' ' < - ; - 1 -m< -™ • w. <?ttu P L^i* 40 3-fi*ntsi* 6 5 k g- f 'c. mm i «w» 

y SSL/fctfcft-ClfcjttSif »4 <>«yc*6. Sa*Sttfc J;a«lt3^ttS^ < I SOT > -c^feB 

i i t±^^s _ ^ : f P ^njK'^a^iiH fig : ( 
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